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SHER e NS 38 1T B Bk B-lactamase 1EMHEDHIE
— K Y RS J U AIMAE & DL —

Ml Me-n N Gh-RE ER
RIUIRIIBERER LR 4R

(PR 3ETH 15 HRA - PR3 E 10 A 9 HZH)

Escherichia coli & Bacteroides fragilis %~ 7 A DRI &M L TEBROBIENBR 2 E
BX L, sulbactam/ampicillin (SBT/ABPC), ampicillin (ABPC), sulbactam (SBT),
piperacillin (PIPC) DB R %Mt L, MAd f-lactamase 1M, £ HK, XHRE %

BRHOBFHE %8> TRIE L 720 DFSR,

1) ED,, i3 SBT/ABPC #% 14 mg/kg, ABPC #323mg/kg T# - 7:43, SBT & PIPC i&
70 mg/kg RGBT LDV AWM TE L o7z,

2) MERERRRBICH L% 1Th % v e Bk g-lactamase ¥ t£ (3 penicillinase
(PCase), cephalosporinase (CSase) & b B§r 3BT 7 b—IC&EL 72, ZHiIHL,
SBT 30 mg/kg DR ETREKORV IR Sz o o b DD f-lactamase iEH 1354 < HE

&h, CSase CBW{—|BEETH> 1,

3)  BIAHEEKIEE I PRERRC IV TN OER L IERRRE LD 10 & o 7

4) ABPC® PIPC BB ATBE I 2 AEKSH TR 1IBEOH¥ESTH> D
L, SBT/ABPC Tiz ABPC#EE X 1[EE, 2BHBEL bIFLAEEN LT,

U EofR, SBT/ABPC Dik#ERIEIIEAFICH T 5 f-lactamase FHERHRICE T b
DMK E L, B-lactamase IHBHHRREEDORED 1 D TH 2 L F X 5,

Key words: 8-lactamase i, MK, acidimetry ¥k, ~ 7 X EERRIBIFEANRRS

SEEE, B-lactam Fl & Fk L T2 8RMOILHEARY b7
LIEEDBRRICEY, ARHERRSEIC BT 2 EVHREIIK
ERRBERILU I, AEHRBRRIE TIX, HILEROE
EHEARBL THEB b 52 FAMBEER > S OREEO
35 %, Bacteroides fragilis group ®% { D¥kix B-lacta-
mase ¥ E4 ¥ 3 728, B-lactamase i & KR ICIETIHE
ThHOLEBEHEARI P 7 L%2F25HR L7 = 255
BREL L THFATHWONRTET,

Lirl, HEEOBRYILEAL I3, BIZShEEDH
FETIER L, EROHEBBITEERL LT, BEOK
HELHRBENORIGEBE IR Z Do TR T 2 /RE
5 U IR RO G 2 IR T 5,

B2 IRAMEEAR*E=S—TI2FRD1DLLT,
Acidimetry #* # v 3 & + Bk d @ B-lactamase 1§
HHEEEREILL, BRANOICAERAAT &Y,

SENE, ° v ARV TERNCEERBERE TV E2E
B L, BRENEHR L Bk g-lactamase Y D& L& K

#a#€ 8% £ sulbactam/ampicillin (SBT/ABPC), ampicil-
lin (ABPC), sulbactam (SBT), piperacillin (PIPC)
BERL AT TR 2TV, E%HIHRLBLOTE
&35,
I. ¥ 8 & FH &

1. EBR&HY

ICR %ffttE~ 7 2 4886, 4hE28.1+1.7g AV
72o 1BEI0ET DR 7T RFy 74— NTHBL,
e AKIZERICEBRE ¥,

2. [EREK

MR EEE I, BRI EERD > b RUMEHRD
Escherichia coli PT-23 8 X Ul % OBIAKERD
B. fragilis PT-84 %#F\> 7z, B-lactamase E4#E%
nitrocefin disk ¥ & Uf acidimetry disk & (8 7 =
v 7. 774 ¥ —ME) TANLERTR E ol
PT-23 iZ nitrocefin disk # D &8k, B. fragilis PT
-84 i3 nitrocefin disk, acidimetry disk & 2% (Pen-

* Fnsk 7 ZET 27
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icillin G disk, Cephazolin disk) & b B4 T H -
126

3. EERM~ T AR

E. coli 1¥ Heart Infusion X {}EZH (HK) T,
37°C, 0 REREAHEARRKICREES ¥/,
B. fragilis i¥ GAM broth (H7K) T 37°C, 20 K¥l#]
gL, ZhoDEK%EHEE GAM broth THR
L, E. coli i¥ 4.4Xx10® cfu/ml, B. fragilis i3 7.8
10°cfu/ml &% 2 X5 HEL, FREALTED
0.5ml (BE&ELTE. coli 2.2%X10° cfu/mouse, B.
fragilis 3.9 10° cfu/mouse) % =7 A HIEN 5
(W23 T 30 AV AR A

4, RIS L EHIEEHIE

£ 5 L 7- ## iz ampicillin (ABPC, 909 xg/mg,
Hifi, 7 74 ¥ —$%K), sulbactam (SBT, 890 ug/
mg, 7 74 ¥ —8%K), piperacillin (PIPC, 859 ug/
mg, F{t%¥) 8L USBT & ABPC % f1ffitt 1: 2
WBEL7SBT/ABPC O 4 &, BE%K1BHEB
FU 4B 2@, 7 ADEIC K FESHL 72,

Bt~ A LIERF~ ¥ R % A TEEH 30 mg/
kg #ETHREL-BO~ 7 AEADEFEE % HlE
L1, 1EE, 2B & b BEFKRES5%0.505H, 16
Mis & P2 BERE (RREet 1.5 MR, 2 BRI, 38FAE,
45850, SEERE, 6BFR) WHEBEESE2LEFRL, &’
BL04mMY) vBEZHEEAER 2ml 2 &
A FFREZ v —I R TOH®EL, D0T, EA
BES 2 EREIRL, 4085 %7 — L T0.45um
DIVET7 7 45— 2B CEFIBEREROBEK
FH e L7 (AR, BERESEE% O BN & Bk & i
T)o kB, EFBEAERDOEKIE, B-lactamase
KEBERTE LB E®DLDHDICH%BDAY /=
NVEZEREMU 2%, —20CTHBEREL

SBT #f i3 HPLC %" T, ABPC & PIPC @& 3
Micrococcus Iuteus ATCC 9341 2HREH & T 5 bio-
assay ¥ TER L fzo. HEHOBRHRAIZ SBT
0.1ug/ml, ABPC #30.05ug/ml, PIPC 230.2 ug/
ml ThH- Tz,

EHBEAEROER & 35, BRE®RO~Y
ADEE % 5 AfE{TV>, EDs, f% Probit i &V E
HL7,

5. Mk g-lactamase iEMEHIE & AR HEE

IR RREL A 0.5 BERS, 1.5 ERS, 2 BFAE, 3 AERE,
4.5 FFME, 5RER, 6RERTIC, B~ v RAS5KES DM
KEEH, B-lactamase IFEHFIE S L VEEBRAE
7ot

B-lactamase IEM D HIE IZHZE DRE'Y DK

# L, Acidimetry ' TfTo 72 $bb, I UNR
77408 —4BELIBAKEDSHLUHpHT.60 I
PWEL20.4mM ) BRI CHERML . 25
{2 0.01 N ® NaOH ¥ 7-1% HCl TIEREIC pH 7.60 i
BEREE L otk, SNXEHABEELVIZENEN2.3
ml3EL, 72 /=Ny FIEKE®0.1mliMLK
TGS & U te, IS IEME 0.1 ml %2, RIGHRIZ
B AR E 530,05 umol/ml & & 3 & 5 ic HCI0.1
ml %Mz T, pHEREELTMRATBW/E7 =/
— Ny FOBREADE% 558 nm i BT 2 REDOK
KEOETLE LT 7L —LRANKES (HESD
¥, Ubest-50) T#HIE L, 10D D& TF »3{a] gmol/
ml ® HCl oMY+ 20 %2 $E L 72,

FkfIC, RIGRWCEZE L TABPCH %\ idce-
phaloridine (CER, Sigma) % 0.1ml (i #¥ #& %
0.2mM), F /MBI Z0.1ml OEFEHEBE X MZ 72
(Fig. 1), Z 0K, ABPC % 7:13 CER 23fEKICE &
3 pB-lactamase I L W I B L, 1EFEE
2{@a H KL, chs7z /=Ly FOEH

Ascitic fluid*
~=—Filtered through 0.454m millipore®

~=—Diluted to 20% with 0.4mM Na
phosphate buffer (pH7.60)

- Adjusted to pH7.60 with
0.01N HCl or NaOH

Diluted sample 2.3ml

<= Added 0.Iml of phenol red
solution (0.0013%W/V, pH7.60)

Reference Control Penicillinase ~ Cephalosporinase
assay assay
0.4mM Na phosphate HCI 0.1ml ABPC 0.Im! CER 0.Iml
buffer 0.1ml (0.05¢mol/ml) {02mM) (02mM)
| ' | i
| S T ________ ]

Measure the change in optical density at 558nm for 15minutes

Fig. 1. Assay procedure of g-lactamase activity

in ascitic fluid® by the acidimetric method.
ABPC: ampicillin; CER: cephaloridine.
@ Two ml of 0.4mM Na phosphate buffer
saline (PBS) was injected into the peritoneal
cavity of each mouse. After gentle massage of
the mouse abdomen, PBS was recovered and
used as ascitic fluid.
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PAROLLMBICEILEAESL L EFIHAL, 558 nm
B BEOLE DET & KIS 15 20, REFH
1B TRIE L, B-lactamase iEM: 2 BH L 72,
%8, B-lactamase @ 1 ¥FMHAL (U: Unit) {3 [a R
HMH, 1M 1 gmol DRE & MRS 5 M¥E
WEHE LT, SURTZ74NY —AHEHE L Lh o]
K% v T E GAM broth T 10 f& AR R %
ERK, RERRBEARED 0.1 ml 3° > % DHL #Kigith
(%H) 8 & UBBERXKHM (HBE) 3K D
W 7o, 35°C, 24 BEMIE N T NITR, HESBIRL /-
th, I0=—BICHNELFEL TERBERD I,

6. FAIBZMHE

HEFEHREFZSEEEY IO L, Mueller -
Hinton & X 2 #th (Difco) 8 & U GAM % K 7 #h
(AK) 2#AWTERFREREICEIDAEL . £
7-BES 522 12 Anaerobic system (Forma #:) ANTT
27,

II. & £ 3

1. <7 ABEBNEEE T VICB T B IEEDGR
EAES

B. fragilis ¥ E. coli i~ X 2 HENEBESREREE TV
B3 SBT/ABPC, ABPC, SBT, PIPC @ in vivo
HEB L URREH T 2 4 EFOR/NREBHIEBE
(MIC) % TableliZ/RL 2,

B -lactamase * B E W E 4 T 5 B fragilis 1
ABPC, PIPCiciitE * =~ L oD th L, SBT/

ABPC 13 MIC 6.25 ug/ml (10°cfu/m] R + g
RN ETRL 1,

E. coli ¥ ABPC & PIPC i &%t %#" L, SBT
& ABPC ORERIR % BD Lo Fe,

v ARYE 7T DSBT/ABPC 0 ED,, it
14.0mg/kg TH D, ABPCHAH B £ L T9.3mg/
kg, SBT#HX L T4.7mg/kg TH-1:, ABPC
IR 5 T D EDg, 13 23.3mg/kg 2R L 7z, SBT ¢
PIPC i3 70 mg/kg D E BV T 6 @¥ MDD~ 2
PRELEB LT,

2. v ARKGERIRE

BB E JEBRBE DT A DADERME »
Table 2 IZ7R L7z, REHBFDOERIME 1TV FhOEH
KHEOTOLIEBEBFLD b 10EBVETH- 1,

SBT/ABPC &£ ABPC # 1t ¥ % &, ABPC &
BEDIZ ) BREESERB1I5ETH- b rbs
¥, B 28 L SBEM T3 SBT/ABPC &S50
13O ABPCHMEE LD ¢ ABPCBEUED -
Too &7, 1EIB L 2EEB DS 0.5 RfE TEFE
Erit#+ 5 L, SBT/ABPC#&5 T3 ABPCAE
BIFIRZFELOLOIRML, o 3IFEROEBKEE T2
EIE#S&OBAGTRESD, 1RIBLD bE@FELE-
720

3. BUKPAEBHME B-lactamase IHEDOKAL

X BB B L USBT, SBT/ABPC, ABPC,
PIPC ##h#h 30mg/kg &E L 2B BT 58K

Table 1. Protective effect of four antibiotics on mice experimental infection with Bacteroides fragilis and

Escherichia coli

Antibiotic Challenge dose (cfu/mouse) MIC (ug/ml)
B. fragilis E. coli B. fragilis E. coli EDs,
PT-84 PT-23 PT-84 PT-23 (mg/kg)
10°cells/ml  10°cells/ml  10°cells/ml  10°cells/ml
14.0
SBT/ABPC 25 6.25 1.56 0.78
( 9.46-19.4)
23.3
ABPC 3.9x10° 2.2x10° 400 200 0.78 0.39
(15.5 -28.5)
SBT 100 25 50 25 71.2
PIPC 400 100 0.78 0.39 71.2

Antibiotics were administered subcutaneously twice at 1 and 4 hours after infection.

ED;, value is expressed as a single dose.

Number in parentheses at EDs, values indicate 95% confidence limits.
SBT/ABPC: a combination of sulbactam and ampicillin at a ratio of 1:2

ABPC, ampicillin; SBT; sulbactam; PIPC, piperacillin.

MICs and EDy, of SBT/ABPC are shown as total g-lactams.
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Table 2. Comparative drug concentrations in ascitic fluid® after subcutaneous administration of antibiotics in

infected and uninfected mice

Antibiotic Concentration (ug/ml)/Time after infection
1h 1.5h 2h 3h 4h 4.5h 5h 6h
(Administration point) - O O

(infected®) 2.0 0.6 1.2 0.9

SBT/ABPC SBT (uninfected®) * * * *
(12) ABPC (infected®) 4.2 2.5 0.4 4.1 2.8 0.6
(uninfected®) 0.4 0.2 * 0.4 0.2 *
ABPC (infected®) 8.0 2.4 0.5 4.5 2.4 0.4
(uninfected<) 0.6 0.2 * 0.6 0.2 *
SBT (infected®) 5.3 2.0 0.3 3.8 1.4 0.2
(uninfected®) 0.3 * * 0.3 * *

PIPC (infected®) 2.9 0.4 * 1.6 0.4

(uninfected<) * * * * *

* not detected

Each antibiotic was administered subcutaneously at a dose of 30 mg/kg twice at 1 and 4 hours after infection.

* Two ml of 0.4 mM Na phosphate buffer saline (PBS) was injected into the peritoneal cavity of each mouse.
After gentle massage of the mouse abdomen, PBS was recovered and used as ascitic fluid.

®* Mice were infected intraperitoneally with and B. fragilis PT-84 E. coli PT-23.

¢ Normal mice were used.

hmOEREH L B-lactamase IFEHE D BREBHEL %
Figs. 2~6 IZ/RL 72,

£7, BEE2TbEVBR B 2 BATEFHR %
ALE, BB IAE coli b B. fragilis 4 #h
£N6.4x10" cfu/ml, 2.3X107 cfu/mlic &4 L 7z
B, 3R T 12 1.0%x10°% cfu/ml, 2.0%10%cfu/ml
EEIMICER L, 6BFRI#%ICIX 4.0X10% cfu/ml, 9.7x
107 cfu/ml & % - 7}z, BE /& & O penicillinase
(PCase) REFHEMICIIRE &N T, 1.5/ %
i21.5mU/ml, 2EFfE#% 2 2.2mU/ml, 3BFR#& W
2.9mU/ml &% 0, 6BFfEI% % T3.0mU/mlgi&T
## L 7-. —&, cephalosporinase (CSase) I3/&%%:
%0.5KM Ti23.3mU/ml, 1.5KRI% 1 2.8mU/
ml, 2FRI% 2 4.1 mU/ml, 3B 7.7 mU/ml
ERY, LI 6RFEIEE T8.0mU/ml EF L~
ZH-o7: (Fig. 2),

SBT/ABPC#&5Ci3, MEE L b wEHICEYD
L, Ry 6B¥R 1C E. coli 1 2.2%10%cfu/ml, B.
fragilis 13 5.8X10° cfu/ml & % - 7z, PCase i3 6 B¥
M%7 1.2~1.9mU/ml OEECHBE L /-, CSase
RYEEAKE 2 & Y 3.3mU/ml # 5 0.3 mU/ml
NEERBETL, Btk 30FMICIE 3.8mU/ml &

ER U, 2EBEEFRSICLVEV0.4mU/ml
~NELETL (Fig. 3),

ABPC#5Tid, E. coli 3B % IFFHT1.6X
10° cfu/ml, 6 B¥fEIT 5.0 10¢ cfu/ml iZ#4> L 7283,
B. fragilis 13 5~7X10" cfu/ml TH & L 7z, PCase
R %I E T 1ImU/mIL T TH - 7248,
4. 5812 2.7mU/ml £ FRL, BEEX LEWLIE
EDOEMIIZIZZEL { %2 > 72, CSase |3/FRY1% 3 B
iz 6.0mU/ml & % - 7233, 4565/ CRE®RS
%O S5BFR) 122 1.7mU/ml B FLHDDLUE
Lo (Fig. 4),

SBT #512 & 5 E. coli DBV 3T HTHO—@
HWTHY, B fragilis ~\OBEZZEAEED >
7zo —H, B-lactamase i& ¥ i3 PCase, CSase & %
1R 2 BFfE A & 5 BER DR T IR R 038
2Zxh, CSase D& 1T —BFEZE CTdH - 12 (Fig.
5o

PIPC ## 5 L 7:B& D 2 BEDZE{t iz ABPC »
BELEEOELEEBIL Tiedd, Btk 3 B
LA E. coli DRV 2B 2> 1z, PCase DX H
b ABPC DBE L RO /N — v %RL, ZDEYE
LRVIZABPCOBA LD bEOHERAK H - 7,
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:é sk CSase E
= s} Drug Drug
=)
E E o
2 6 £ ik CSase
= 5
=l o
S gl @
; PCase % 2
o g PCasc
5 2+ 8 ! 1 I 1 J
g § 005 1 2 3 4 5 6
0 0 T N | [ | N Y Infection
= 00051 2 3 4 5 6
Ilnfection ir
-
E = 4\
S of E 8 \
© B. fragilis — ‘EU
N F N
= 8F i 1 ~—— o . ~_B. fragilis
P o E. coli - S
T \/ Z 6 ~—.
o 7k @ . ~
L%
o B 1 1 1 L s E. coli
£ %555 2 3 4 5 6 2 \_ o
Time after infection (h) > 4 =
Fig. 2. pB-Lactamase activity and numbers of oF 0'5 ; — é .
viable cells. ip .ascitic ﬂu.id.'1 of untreated mice. Time after infection (h)
PCase: Penicillinase activity measured by the
acidimetric method with ampicillin as a sub-  Fig. 3. @-Lactamase activity and numbers of

strate.

CSase: Cephalosporinase activity measured by
the acidimetric method with cephaloridine as a
substrate.

® Two ml of 0.4mM Na phosphate buffer
saline (PBS) was injected into the peritoneal
cavity of each mouse. After gentle massage of
the mouse abdomen, PBS was recovered and
used as ascitic fluid for the g-lactamase assay
and viable cell count.

CSase |3 /{3 BFE 12 9.3mU/ml &£ ¥ — 7 %7K
L, 5B 3.9mU/ml E{ETF L 7225, 6 BRI i3
BU46mU/ml e ERLU 7o, BB HR 15
(ERIE 5% 0.5K/8) 12813 3 PCase & CSase 1%
M3, REEHE*SOMMOIBLABELTRLE
fE%®m~L 7 (Fig.6),
. % -3

ML DB LRLEEL Z L 1E, 2R
BOHR L EEDOEY &5 TH B LT
BEATRIFZEAEEBEERBRETH DY, B
Sragilis 7z ¥ SEEHE T % 58 f1 7% B -lactamase 23 8 -
lactam | %38 L, E. coli 72 ¥ DEBHE O % B
J 3 kv REBAREES R o, BRRE
BB f-lactamase IEHEDHIE I K EREERES D

viable cells in ascitic fluid® of mice treated with
30 mg/kg of sulbactam/ampicillin.

PCase: Penicillinase activity measured by the
acidimetric method with ampicillin as a sub-
strate.

CSase: Cephalosporinase activity measured by
the acidimetric method with cephaloridine as a
substrate.

® Two ml of 0.4mM Na phosphate buffer
saline (PBS) was injected into the peritoneal
cavity of each mouse. After gentle massage of
the mouse abdomen, PBS was recovered and
used as ascitic fluid for the g-lactamase assay
and viable cell count.

%, Soriano'® 5 i3, 7 v bW BWTE coli t B
fragilis DREREN RS € 7 L % fERR L, cefotaxime
(CTX), aztreonam, gentamicin ® 3EDNEET
MEERY L, ZOER, CTXBERTIRAR
ROFECENERICERAL, Z0OEB*% B fragilis O
EE4.T % B-lactamase TH A5 LHEL TV,

% 7- Minami'? & i3 Enterobacter cloacae % Pro-
teus vulgalis iz & BEERBREFNVTRELIS
lactam i3t S-lactamase iZ & D FiEfbd s LT
w3,

B2 mEER L ORKE L LTIV E
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Fig. 4. pB-Lactamase activities and numbers of
viable cells in ascitic fluid® of mice treated with
30 mg/kg of ampicillin.

PCase: Penicillinase activity measured by the
acidimetric method with ampicillin as a sub-
strate.

CSase: Cephalosporinase activity measured by
the acidimetric method with cephaloridine as a
substrate.

® Two ml of 0.4mM Na phosphate buffer
saline (PBS) was injected into the peritoneal
cavity of each mouse. After gentle massage of
the mouse abdomen, PBS was recovered and
used as ascitic fluid for the g-lactamase assay
and viable cell count.

coli ¥ B. fragilis DIREBHET N2 AV THEKSD S
-lactamase DSEEA DRFIC B L IZTHEFBHEL,
MEREE 22 & 5 L RhH T,

TIAKBIFB E. coli & B. fragilis DIRERBREE
FHMEZOVT, Y S 3EATMERE P HE
B UBRch- VBREL, BEENCHELEMS
nTH» s 1 BR%IC I T BUIERREIC b 5 & 161
LTw3, HEEFGSEICIZEATO E. coli 135
RE 2TV S ABAT 2 DD, T ORISHEIE
L, B. fragilis i3B§RE & L XML T35, A D
ERTY, RIGHEE TR 0.5 RFRICIITEHE

= g Drug Drug

=]

)

E ¢}

z

=

S 4

© PCase

4

g 2F

Il

5]

©

=0 L L

@ 0051 2 3 4 5 6
tlnfection

E

= g9k

g

éo 8~\ B. fragilis -

" | W N - e B ——— .

§ - <.\/

o 7_t E. coli

R - L 1 L 1 J

2 0051 2 3 4 5 6

Time after infection (h)

Fig. 5. pB-Lactamase activity and numbers of
viable cells in ascitic fluid® of mice treated with
30 mg/kg of sulbactam.

PCase: Penicillinase activity measured by the
acidimetric method with ampicillin as a sub-
strate.

CSase: Cephalosporinase activity measured by
the acidimetric method with cephaloridine as a
substrate.

® Two ml of 0.4mM Na phosphate buffer
saline (PBS) was injected into the peritoneal
cavity of each mouse. After gentle massage of
the mouse abdomen, PBS was recovered and
used as ascitic fluid for the g-lactamase assay
and viable cell count.

LA L, E. coli \3% DAY, B. fragilis % 3 B
LA I3 IR R R - 72,

SEGEA L BRI T TR IEREF L
LHEAPBITHRFTH /o TOEHED1IDEL
T, BB 5 MEROILRC & 2 ERZEAMED
TLEBEZ>ND, In vitro Tid ABPC & PIPC
E. coli ¥ B. fragilis <Xt 3 2HENITIZE AL ED
oD L, WEERICBIT S EDs DV IZMEK
BITOBVLHERTH S5, Z0EA»S b, {LIRMER
BEAOBECEL, MENIRLEABABITOL Y
EHIEBIRT 22 L REHRCERETH S, £/, XA
B 0.5 B oEAGEE 13, SBT/ABPCLST
Z1EE Q.58 Lo 2@EB 4.5FM) DA
B & BB TH > 720 SBT/ABPC &5 TEKBIE
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Fig. 6. pB-Lactamase activity and numbers of
viable cells in ascitic fluid® of mice treated with
30 mg/kg of piperacillin.

PCase: Penicillinase activity measured by the
acidimetric method with ampicillin as a sub-
strate.

CSase: Cephalosporinase activity measured by
the acidimetric method with cephaloridine as a
substrate.

8 Two ml of 0.4 mM Na phosphate buffer
saline (PBS) was injected into the peritoneal
cavity of each mouse. After gentle massage of
the mouse abdomen, PBS was recovered and
used as ascitic fluid for the g-lactamase assay
and viable cell count.

BETLLE»-> DI, PCase  CSase b SBT i
Lo THEXNTWR E LD, BHEMBEHICHIL
T3 e DEERERNBIE O3 7% < ERIDOBEARIT
BRI ThotclveEZ2Zo6Nh3, £7: ABPC®
PIPC T3, R#e%% 4.5 85/ 1z PCase & CSase b |
ALTBY, INBEFNHECHEL TV 5EEME Y
FoEZONB, BREERIC ON TEROBABITH
BTT32eid, BEEOEEANAKEZERD1IDE
EZzoh, BRICBIIHCBEEBERXTHFRKEDZ L
DR EIND, &5, BPECNT 24HERICE
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W, BRUMR I TETOROHERITREN 2R
WRCHIR ) 0 & 25O fE a5 6, TEap
B BRI L O BB TRM S B,

MM eiibih - to= o ADMAF B-lactamase
Witk 4 A B L, CSase b3yt 1.5 Rl 5 & 280
1 ¥ B2DIE, B Sfragilis BEINL Ty 3 EENRA x
WweFELOSND, LinL, BR%6BMEB
Sfragilis BRDRFY L T WL BIZ 6 mh b 6 3 CSase i1
BYLTunIlbhs, BRI ZADECE
I &> THHL - OBEENBEFR TR L 7-o]hE
HoEZOND, WYk 3FM T PCase & CSase #2
IV ET 20 BEROKL, TihbbEBR
B AHOMHM EFTEEAITIZEMKECEL DT
HHI,

SBT #iify5 4 23 > 13 SBT/ABPC #5 T2 SBT
DFET B4 T2 PCase £ D & CSase ¥#Hic
FHE L 7z, SBT 134 3%k PCase # 7 <, CSase # %
BIHETSEREZ LD AN TWAHSEEY
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B-LACTAMASE ACTIVITIES IN ASCITIC FLUID ON EXPERIMENTAL
INTRAPERITONEAL INFECTION IN MICE

—COMPARATIVE STUDY WITH VIABLE BACTERIAL COUNTS AND
DRUG CONCENTRATIONS IN ASCITIC FLUID—

Jun Michiura, Hiroshi Tanimura and Yukitomo Sakamoto
Department of Gastroenterological Surgery, Wakayama Medical College,
7 Bancho 27, Wakayama City, Japan

We evaluated the protective effect of sulbactam/ampicillin (SBT/ABPC), ampicillin (ABPC),
sulbactam (SBT) and piperacillin (PIPC) against experimental peritonitis in mice caused by
intraperitoneal inoculation of Escherichia coli and Bacteroides fragilis. - Lactamase activity, viable
bacterial counts and drug concentrations in ascitic fluid of infected mice were determined in the time
course of infection. The results obtained are summarized as follows,

1) The ED;, values of SBT/ABPC and ABPC were 14.0 mg/kg and 23.0 mg/kg, but 50% of mice
were not cured by 70 mg/kg administration of SBT or PIPC.

2) Without antimicrobial therapy, the @-lactamase activity of both penicillinase (PCase) and
cephalosporinase (CSase) reached a plateau at 3 h after infection. SBT at a dose of 30 mg/kg
demonstrated no reduction of the pathogens’ viable bacterial counts, but showed a remarkable
inhibition of #-lactamase activity, especially against CSase.

3) When each test drug was administered to infected mice, its concentration in ascitic fluid was
ten times higher in infected than in normal mice.

4) Drug peak concentrations in ascitic fluid after the second administration of ABPC or PIPC
proved to be almost half of the first peak level, On the other hand, in the case of SBT/ABPC, there
was little difference in ABPC level after the first and second administrations. We conclude that the
protective effect of SBT/ABPC mainly results from the inhibition of g-lactamases in ascicic fluid,
and probably these G-lactamases parly cause the “indirect pathogenicity”



